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PREFACE 



This small b<x)k, the outcome of a series of lec- 
tures delivered at the Army Medical School in 
Washington, is published by kind permission of the 
Surgeon-General, United States Army. 

The author can lay claim to but little that is 
original as regards the contents, these having been 
largely obtained from various official books and 
publications, while, as regards the chapter on 
Sanitation, the writer's indebtedness is due to 
Major Lelean, the substance matter contained in 
the chapter having been, in the main, obtained from 
that officer's book. Sanitation in War. 

The author owes a lasting debt of gratitude to 
the United States Army Medical Officers for the 
kind reception which they accorded to his lectures. 

It is entirely in response to their appeals that he 
ventures to publish these notes, and he does so in 
the sincere hope that they may possibly be found 
useful to the many young medical officers who will 
shortly find themselves on active service. 

Acting Co\oti^\, Jsxwj ^^N^^^T!^'*- 
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FOREWORD. 



These ''Notes for Army Medical Officers*', are 
elaborated from a series of lectures given by Colonel 
T. H. Goodwin, C.M.G., D.S.O., before the classes 
at the Army Medical School, Washington, D. C. 

They are based upon the long practical experi- 
ence of the distinguished author at the front, and 
include much information which will be of the 
greatest value for members of our Medical Service 
as they go abroad on active duty with troops in 
France. Many of the perplexing questions which 
have presented themselves to our officers are here 
answered in a most clear and interesting manner. 

Medical Officers of our Army are under great 
obligations to Colonel T. H. Goodwin for the greater 
efficiency which this book makes more readily pos- 
sible, and the undersigned desires to express his 
appreciation of the valuable assistance which he 
has given this office through its preparation. 

W. C. GORGAS, 

Major-General, U. S. Army, 

Surgeon-General. 
Surgeon-General's Office, 

War Department, Washington, 

September 12, 191 7. v-»^^^ 



NOTES FOR ARMY MEDICAL 

OFFICERS. 



ORGANIZATION AND ADMINISTRATION. 

The fundamental object of the Army Medical 
Service in war is to provide healthy men for the 
fighting line, to keep these men in good physical 
condition, and if sick or wounded, to make them fit 
and ready for fighting as soon as possible. In 
attaining these objects every effort must be made 
to interfere in no way with military operations. 

ORGANIZATION AND ADMINISTRATION OF THE BRITISH 

ARMY, WITH ESPECIAL REFERENCE TO THE 

MEDICAL SERVICES. 

Each Army in the field is composed of a varying 
number of Corps. Each of these Corps contains a 
varying number of Divisions. Each Division con- 
sists of three Brigades and divisional troops. An 
Infantry Brigade contains four Battalions. TVs^ 
Administrative Medical 0«vcfe\^ cJs. ^^ ^btoRs^^ ^^^- 
mations are as follo\vs\ ^o,>, 
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ARMY 

iP.M.S. (Surgeon Oenerai) 




D.D,MJ3, 
Colonel, U.M« 



Corps 




JL.D.M.S. 

Colonel, iA.M.8.) 



iviaion 



A.D.M^m 

Division ^''*'<^'**'« (-A.M.S,) 
A,D.M.S. 



Division 

Field Atnbtdanoea, 
A,M,C. 1 Sanitary 
Section) 
B,A.M.C. 



Brigade 




Brigade 



lattcUion 

[Battalion^ 
Battalion ^ M.O.) 

(Battalion M.O.) Battalion Battalion^^lf f-P' 

(Battalion M.a) (BattcUion ^'^"^'/ 

M.O.) 

Fig. I 
Chief Surgeons in British Army. 



D. M. S. 
D. D. M. S. 
A. D. M. S. 

A. M. S. 

M.O. 

R. A. M. C. 



Director of Medical Service. 

Deputy Director of Medical Service. 

Assistant Director of Medical Service. 

Army Medical Service. 

Medical Officer. 

Royal Army Medical Corps. 



With the headquarters of each Army is a Surgeon- 
aeral, with the rank of Major-General. He is 



ORGANIZATION OF THE BRITISH ARMY 11 

styled the Director of Medical Services and has a 
staff of officers and clerks. 

With each Corps headquarters is a Colonel of 
the Army Medical Service, designated a Deputy 
Director of Medical Service, with an assistant, 
usually a Major of the Royal Army Medical Corps. 

A Colonel of the Army Medical Service is with 
the headquarters of each Division, of which Division 
he is the Assistant Director of Medical Services. 
He has an assistant, usually a Senior Captain or 
Major in the Royal Army Medical Corps, and a 
staff of clerks. 

The Director of Medical Services of an Army 
and the Deputy Director of Medical Services of a 
Corps are responsible for the sanitary organization 
in their respective formations, for dealing with 
epidemics, for the provision of motor ambulance 
convoys, medical and surgical supplies, for the 
collection and evacuation of sick and wounded, 
the distribution and situation of Casualty Clearing 
Stations, and numerous other matters. 

The Assistant Director of Medical Services of 
a Division commands the Royal Army Medical 
Corps personnel in that Division, i. e,, three Field 
Ambulances, one Sanitary Section, and also the 
Royal Army Medical Corps Officers and other 
ranks attached to Battalions, Brigades, etc. 

He is the responsible advvaot X?^ ^Jsn^ ^^essset-^ 
Officer commanding t\\e \>vv\s\otv, ^V^ x^^^^^'^ 
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to the sanitary condition of the area in which thd 
Division is situated, the hygienic welfare of thJ 
troops, and sanitary organization generally. He| 
is responsible for all arrangements for the collectioj 
and evacuation of sick and wounded. 

In modem warfare the number of casualties i 
so immense and the difficulties attendant on theirf 
collection and evacuation are so great that ver) 
considerable forethought and careful organizatioa'l 
on the part of the A. D. M. S. are necessary, 
order to insure satisfactory results. It will mani-1 
festly be impossible for the A. D, M. S. to make! 
adequate arrangements unless he is kept informed T 
by the Division Headquarters' Staff as to disposi- 
tions and impending operations. Accordingly a 
provisional draft of the Divisional Operation Orders 
is sent by the Headquarters' Staff to the A. D. M.S., 
and he is asked to write a draft for insertion in ' 
these orders. He does this, and then he issues his i 
own {R. A. M. C.) Operation Orders, which are ] 
circulated to the officers commanding Field Ambu- 
lances and other officers concerned, a copy being . 
sent to the Divisional Headquarters' Staff for their 
information and approval. In these Orders he 
indicates the position which the various Field 
Ambulances will occupy, the area over which they 
will operate, the situation of Dressing Stations, 
the routes along which th e ambulance wag ona 
will ply, etc. 
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The A. D. M. S. must, so far as possible, culti- 
vate the power of prevision. He must foresee all 
possibilities and be prepared for them. To quote 
a saying of Monsieur Pasteur, *' Fortune only 
favors the man who is prepared.'* 

The point which I would strongly impress is, 
that the A. D. M. S. must keep in the closest 
possible touch with the Divisional Headquarters 
Staff, and should keep himself accurately informed 
as to impending operations or changes in existing 
operations. 

Medical Units. — The Medical Units with each 
Division are three Field Ambulances and one 
Sanitary Section. From the Division backward 
toward the base are the motor ambulance convoys, 
casualty clearing stations, hospital trains, stationary 
and general hospitals, and hospital ships (Figs. 
2 and 3). There are also Advance and Base Depots 
of Medical Stores and Convalescent Camps. 

These Units will be dealt with later when con- 
sidering the collection and evacuation of sick and 
wounded. 

See Medical Units, United States Army (Fig. 3). 

The Relation to Other Branches of the 
Army. — ^The Medical Service cooperates with the 
other branches of the Army and obtains its sugglies 
in the following manner*. 

Ordnance Deparlmenir-^\^^^^^^^^^ ^^^^ 
as bedsteads, tables, croeker^ 1 'cvv?,^> eX^->^^ ^ 
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from the Ordnance Department. A Deputy Assist- 
ant Director of Ordnance Service is with the Head- 
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quarters of each Division. There are numerous 
depots of Ordnance stores in the area of operation, 
and supplies can be quickly obtained. 



SYSTTM IN THE UNITED STATES ARMY SYSTEM IN THE BRITISH ARMY 
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Army Service Corps. — Medical comfott^^ -vls^^- 
is, such articles as bxatvAv, Ocs.^\sv^'?v.sB^^^ v^^"^"^^^ 
arrow-root, condensed rcv^, ^"cA N^f^ ''^^^^^ 
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obtained as required from the Supply branch of the 
Army Service Corps, and the supply of such articles 
in the Field Ambulances, Casualty Clearing Stations, 
and Hospitals is thus replenished as required. 

Before leaving the subject of our relations with 
the Army Service Corps, I should mention that 
prior to this war and during the earlier part of the 
campaign our work of evacuating casualties was 
very much more dependent on the Army Service 
Corps than is the case at present. The pre-war 
scheme provided no motor or other ambulance 
transport between the Field Ambulance and the 
railhead, the intention being that on this part of 
the line the sick and wounded should be trans- 
ported by means of the motor lorries of the Supply 
Column, which, having left their supplies in the 
front area were now returning empty to railhead 

(Fig. 4)- ^ 

The supplies are conveyed from railhead to the 
refilling point by motor lorries of the Supply 
Column. At the refilling point, the supplies are 
handed over to the Supply Section (horse transport) 
and the motor lorries return to railhead to load 
up with fresh supplies. 

The utilization of the motor lorries for sick and 

wounded could not work satisfactorily under 

modern conditions, but at the same time I would 

mention that the lorries of the Supply Column did 

eArtraordjnan]y good work during the early ^att ot 
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the war, before the motor ambulance convoys hi 
become organized. 

I shall not readily forget how, during the retreat' 
from Mons, when night after night our Field' 
Ambulances were filled to overflowing with wounded 
collected during the day, we heard with heartfelt' 
relief the inquiry of the Army Service Corps Officer, ' 
probably in the middle of the night, asking how 
many lorries would be required for our wounded. 
During those early days, I really do not know what 
we should have done without the able cooperation 
and assistance of the Army Service Corps. 

Veterinary Service. — There is an Assistant 
Director of Veterinary Service with the Head- 
quarters of each Division, and there are mobile 
Veterinary Sections with the various formations 
in the field, so that cases of sickness or injury 
among the horses can be quickly dealt with. 

Medical AND Surgical Equipment. — The medi- 
cal and surgical equipments are obtained from 
the depots of medical stores which are Medical 
Units, Some of these, the Advance Depots, are in 
the forward area of operation, while others, the 
Base Depots, are very much larger and are situated 
at the various bases. 

The supply of medical and surgical equipment] 
needed for a modern campaign is enormous. It! 
may possibly be of interest if I mention a fewj 
deta^s as to the supplies which we have furnisherf' 
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to our Armies from the beginning of the war until 
the end of November, 191 6: 
37,500,000 bandages. 

35,000 miles of gauze. 

3,000 tons of cotton wool. 
100,000 complete medical and surgical com- 
panions, haversacks, etc. 
243 complete :x:-ray outfits. 
During three months alone 200,000 :x:-ray plates 
and 600 :x:-ray tubes were supplied. 

The above details show how we obtain our large 
supplies of ordnance, medical and other stores. 

Now there are many articles, as everyone knows, 
which, although not in the authorized schedule of 
equipment for hospitals, are yet of immense value 
in adding to the comfort of the hospital and the 
consequent well-being of the patients, and every- 
thing which improves the physical and mental 
condition of the patient conduces toward his rapid 
recovery of health and consequently his restoration 
to the fighting line. Among such articles I might 
mention pianos, gramophones, books, papers, pic- 
tures, warm slippers, various articles of clothing, 
and innumerable other articles. 

With regard to the means of obtaining such 
articles, the Red Cross Organization is always ready 
to help us in every way possible. The work of tV\5.s^ 
Society in assisting the Med\cai.S^v^v^^>ss.*<i2^ 
war is of the utmost value. 



20 NOTES FOR ARMY MEDICAL OFFICERS 

The furnishing of motor ambulance cars during 
the present war has been largely carried out by 
this Society. 

Wastage in War. — The ordinary daily wastage 
which occurs through the year with every army in 
the field, from sickneSs, apart from wounds, was, 
' prior to this war, laid down as being 0.3 per cent., 
that is, three men in every thousand were daily 
sent down the lines of communication through 
sickness. An average of 70 per cent, of an army 
becomes incapacitated during the first year of a 
war, that is, during the first twelve months 14,000 
per division of '20,000 will be passed back along the 
line. While the above percentages may be accepted 
as generally correct, yet during the present cam- 
paign the normal daily wastage from sickness has 
usually been below the figures quoted. The general 
health of the British Army has been uniformly 
good and our average wastage from sickness has 
been distinctly low. 
ppH^JiffTegardto this daily wastage from sickness we 
have noticed that when a Division is occupying 
the front line trenches there is comparatively 
little wastage from sickness, yet when this same 
Division is brought back into reserve the daily 
sick-rate rises immediately, the reason being that 
men are unwilling to report sick while they are in 
the front line and will defer do\iv% so wtvxW nJcv^vc 
"battalion is hronght into rest itv t\v^ \3^.eV ^x^^, 
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when they take the opportunity of bringing their 
ailments to notice. There is a general feeling 
among the men against reporting sick if they can 
avoid it while they are in the trenches. 

Battle Casualties. — In a modem battle from 
5 to 25 per cent, of casualties may be expected. 
The proportion of killed to wounded is usually 
about one to four. 

Regarding the wounded, the following may be 
taken as approximate figures as regards transpor- 
tation : 

20 per cent, will be able to walk. 
35 per cent, will require sitting accommodation. 
45 per cent, will require lying down accommo- . 
dation. 
60 to 75 per cent, of the total wounded will probably 
be eventually returned to the fighting line. 

In modern trench warfare, about 75 per cent, of 
the wounds are produced by shell-fire and 20 per 
cent, by rifle and machine-gun fire, this proportion, 
of course, varying with the nature of the action. 
In 100 wounded there will be: 
10 to 20 head wounds. 

5 to 10 chest wounds. 

6 abdominal wounds. 
60 wounds of extremities. 

(20 to 25 of these last will be fractures.) 
We shall now consider the tvv^"d.Tss>\ys ^h^^^"*^^^^^^^^ 
sick and wounded are deaXt ^\tN\* 
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The Medical Services from front to base are as 
follows (Fig. 3). 

1. Medical Establishment with Units. — Each 
Infantry Battalion is furnished with one Medical 
Officer, one Corporal and four men of the R. A. 
M. C. The Battalion furnishes a Sanitary detach- 
ment of one non-commissioned officer and eight 
men, also sixteen stretcher-bearers, with eight 
stretchers. (The '* stretcher'' is almost exactly 
similar in pattern to the ''litter'* of the United 
States Army.) 

The above number of regimental stretcher- 
bearers is frequently increased before an action 
is expected. 

2. Field Ambulances. — Each Field Ambulance is 
composed as follows: 

9 Medical Officers. 
I Quartermaster. 
241 Other ranks. 
Ambulance transport : 

7 Motor ambulance cars. 
3 Horse ambulance wagons. 
Various horse carts and wagons for cartage 
of equipment and stores. 
51 Horses. 
12 Bell tents. 
3 Operating tents. 
The Field Ambulance is divided into the Bearer 
and the Tent Division. 
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The Bearer Division consists of three Medical 
Officers, some non-commissioned officers and one 
hundred and eight stretcher-bearers, forming, ac- 
cording to Regulation, eighteen stretcher squads, 
each squad consisting of six bearers with one 
stretcher. In practice, however, it is usually found 
preferable to form twenty-seven squads, each 
consisting of four men with a stretcher. 

The Tent Division consists of six Medical Officers 
and a staff of non-commissioned officers and men 
trained in nursing, cooking, and clerical duties. 
This Division forms the Advance or Main Dressing 
Station or stations, as may be required. 

3. Motor Ambulance Convoys. — Composition is as 
follows : 

4 Officers R. A. M. C. (The Senior in com- 
mand.) 
18 Other ranks R. A. M. C. 

4 Officers and 146 other ranks Army Service 
Corps (attached). 
50 Motor ambulance cars. 

4 Touring cars. 

7 Motor cycles. 

4 Lorries, including one workshop lorry for 
repairs. 

4. Casualty Clearing Station. 
7 Medical Officers. 

91 Other ranks. 

Sisters and Nurses. 
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5. Anibulayice Trains. 

3 Medical Officers. 
3 Nursing Sisters. 
47 Other ranks. 

6. Stationary and General Hospitals. — Lar^, 
fully equipped Units. The Staff varies according 
to the size of the Unit. The Stationary Hospital 
usually accommodates 400 and the General Hos- 
pital, 1040 patients; but both are capable of very 
considerable expansion. They are usually situated 
in buildings, but may be hutted or tented, if builds. 
ings are not available. 

7. Hospital Ships. — Staff varies according to size. 



When no very active operations are in progress, 
the Battalion Medical Officer sees the daily sick 
every morning, and when possible, he has a sick 
parade again in the evening. Minor maladies 
which do not require hospital treatment are marked 
"medicine and duty," which means that the man 
receives treatment but continues doing his duty. 
Others are marked "medicine, excused duty." 
Such a case receives treatment and is excused from 
duty until again seen at the next sick parade. Cases 
which arc of a more serious nature are, if considered 
advisable, marked "hospital" and transferred to 
Abd? FJc}d Ambulance for further Ueatmtwt. TVwi. 
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Field Ambulance, during such a period as we are 
now considering, sends one or more of its ambulance 
cars around the front area daily, to collect such 
cases as have been marked *' hospital/' 

On arrival at the Field Ambulance, cases will 
be dealt with according to their nature. Some will 
be transferred forthwith to the ''Corps Main 
Dressing Station," which is, in reality, a hutted 
or tented hospital in an advance position, adminis- 
tered by one of the Field Ambulance detailed for 
the purpose by the Deputy Director of Medical 
Services of the Corps. 

After detention and treatment here, the cases 
may be sent back to their Units for duty, or they 
may be transferred to the ''Corps Rest Station''^ 
for convalescence, or, if necessitating a longer 
period of treatment, they may be transferred far- 
ther back to the Casualty Clearing Station. 

By this means a considerable amount of wastage 
is avoided, only the more serious cases finding 
their way as far back as the Casualty Clearing 
Station. 

We must remember that the whole object of the 
Medical Service is to provide men for the fighting 
line, to keep them fit, and if sick or wounded, to 

^The Corps Rest Station, which is in reality a snxalV ^^-cc^'ai^sRsscij- 
camp in the forward area, is adinimsleT^d \y^ a, ^€^^ ^ssJoN^a^R^-^ ^;^ 
of a field ambulance, detailed ior tVve pMcvo^fcVrj \>cs&^'^»"^^- " ^ 
Corps, 
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make them ready for further fighting as soon i 



If all cases, including those of a slight natui 
were sent down to the Base, there would be con-. 
siderable delay in getting them back to the fighting 
line, consequently much avoidable wastage would 
take place. 

The Battalion Medical Officer should keep a daily 
diary, in which he notes details as to casualties, 
number of sick, sanitary recommendations, etc. 

He is furnished with equipment as follows: 
I surgical haversack. 
I medical companion. 

I pair field medical panniers, containing drugs, 
appliances, etc. 

He also has his own pocket case of instruments. 
The equipment is complete and fulfils requirements. 
It is replenished, when necessary, from the nearest 
Field Ambulance. Such articles as splints, shell 
dressings, hot-water bottles, etc., can be readily 
obtained from the Advance Dressing Station of the 
Field Ambulance, as required. 

During Action. — In the clearing of battle 
casualties the Battalion Medical Officer establishes 
one or more Regimental Aid Posts in the rear of 
his Battalion. Such Aid Posts are in a sheltered 
position, usually in a dug-out. Where should be the 
position of the Battalion Medical Officer while his 
Battalion is in the front line trenches? He. ^V^qxA^- 
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be with, or close to the Commanding Officer of the 
Battalion (at Battalion Headquarters). 

The advantages of such a position are obvious. 
The Commanding Officer is in communication by 
telephone with all the different sections of the 
trenches, consequently the Medical Officer, if close 
to him, can get immediate information as to casual- 
ties in any particular spot; and everyone in the 
Battalion knows where the Medical Officer is to be 
found. 

It is advisable that he should have the dug-out 
for his Regimental Aid Post in a position near 
Battalion Headquarters and also near the main 
communication trench, between the front trenches 
and the rear. By this means the wounded can be 
readily taken back by the stretcher-bearers to the 
Advance Dressing Station. 

Now we will suppose that the Battalion is ordered 
to attack. What should the Battalion Medical 
Officer do? This is a point on which some differ- 
ence of opinion exists, but the following is my idea 
as to his correct method of procedure: 

He should, so far as possible, keep near the 
Commanding Officer and move forward with him. 
If the attack is successful there will be a certain 
number of wounded in what was **no man's land,'* 
that is, the ground between the two tt^\sj^^^"^*^«^s^^ 
has now been taken by \\\s ^atXaXvow. ^^ 

The Medical Officer s\\ou\d ^vxecX ^>x^ ^^ "^ ' 
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casualties as are able to walk to go back, taking| 
shelter as far as possible, until they meet the' 
stretcher-bearers of the Field Ambulance Bearer 
Division, who are coming up from behind. Those 
wounded who are unable to move should be placed 
in shelter in shell craters, in trenches, etc., and 
First Aid performed as rapidly as possible. They, 
will be attended to and removed by the Fieli' 
Ambulance stretcher-bearers on arrival , 

The Medical Officer should not delay here. He 
must, at all costs, keep in touch with his Battalion 
and move forward with it. His presence in the 
newly won enemy's trenches will be of immense 
mora! value and he can immediately set about 
establishing a Regimental Aid Post, improvising 
shelters for the wounded, attending to fresh casual- 
ties as they occur, etc. He should take every 
opportunity of keeping in touch by telephone or 
messenger with the Field Ambulance Bearer Divi- 
sion, which will now, under a fairly heavy shell fire, 
be clearing the wounded from the area through 
which he has just passed. Much can be done in 
this way by sending back short written messages 
by the wounded who are able to walk. 

The above is only a general outline of what 
frequently happens during an attack. The actual 
procedure must, of course, vary with the military 
adgenciea of the moment. 
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The general rules which I should lay down for 
the guidance of the Battalion Medical Officer would 
be somewhat as follows: 

1. Keep as much as possible near the officer 
commanding the Battalion. Your position will 
then be known and you will be able to keep your- 
self informed as to any change in the military 
situation which may be impending. 

2. At all costs, keep in touch with your Battalion. 
Go forward with it, rather than backward with the 
wounded. 

3. Endeavor, by all possible means, to keep the 
Officers of the Field Ambulance Bearer Division 
informed as to the number and situation of casual- 
ties, your own position, etc. 

4. Keep cheerful. Your mental attitude will 
have a considerable moral effect on the men. 

As regards treatment of casualties in the front 
line, this is necessarily almost altogether in the 
nature of First Aid and the placing of the wounded 
men in the nearest position of shelter. Immediate 
treatment will consist of: 
. (a) Arrest of hemorrhage. 

(b) Application of first field dressing. 

(c) Relieving of pain, e, g,^ administration of 
morphin. 

(d) Application of supports to fractured IvKsks^^^ 
Every officer and matv m Xjcv^ Kx\:cv^ \^ «5^^$j^$n>k^ 
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with a "First Field Dressing,"' which is carried 
in a special pocket provided for the purpose in 
the skirt of the jacket. Fractures should be 
immobilized by means of rifle sphnts, short wooden 
splints, slings, etc. Care should be taken that 
bandages are not tied too tightly. A tourniquet 
should not be applied unless absolutely necessary, 
in which case, a special note should be made on 
the tally for the guidance of the next officer who 
sees the case. 

THE REGIMEBTAL AID POST. 

This should be near Battalion Headquarters for 
the reasons already given. Its position will probably 
be from a quarter- to a half-mile behind the front 
line trenches and close to the communication trench. 

' FiBST FlELU Dkessing. — On active service every officer and soldier 
carries a "First Field Dressing" in a pocket in the right side in the skirt 
of the jacket. 

At present Che iirat field dressing is composed as follows; 

(a) lodin ampoule in cardboard tube. The ampoule contains 30 m. 
ot weak tincture of iodin, B. P. (The ampoule of iodto is 
now being omitted from the first field dressing. > 
(6) Two smsll dressings, each complete in itself. 
. The above are enclosed in a brown holland cover with instructions for 

,use on the out^de. Each single dressing consists of; 

1. A loose woven cotton bandage, aj yds, long by aj in. wide.- 

Dyed a khaki color. 

2. A piece of bleached cotton gauie, 36 in, by 33 in. folded inl 

pad b in. by 3^ in. Stitched to the bandage 18 inches from one ' 
end. The gauze pad contains 1 or 3 per cent, by weight ol 
I double cyanide of zinc mercury and is tinted with rosanilin. 

^^^^Che bandage and gauze are cemented in a water-pruuf jaconet covering, 

^^^^^^^ saFety-pin in a waxed paper. 
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PLAN 

Height:^ 7-8 feet 
Length:— 10-20 feeP 
Breadth:— 10 feet 

Pig. 5 

Equipment. — 

I pair of Field Medical Panniers. 
I water bottle. 
I field medical companion. 
I surgical haversack. 

I haversack of shell dressings (c^Va^^^xw^^ Sx^^?^^ 
the Field Ambu\axvce^ . 
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^^^ Apparatus for heating water, milk, etc. 
^^L Splints (obtained from Field Ambulance or 
^^^B made as required). A 

^^H Extra supply of First Field Dressings. he 

^^H Antitetanic serum. Ir 

^^^v Thomas's splints and hot-water bottles, which Vf 
HST can be obtained from the Field Ambulance.lr 
' Fig. 5 represents a dug-out used as a Regimental 

Aid Post which may possibly be of service. 
■ The floor of the dug-out should be gently sloped 

at one end, where a hole is dug, in which is place 

an empty tin to catch water, a gutter about 6 in. 

6 in. is laid along the center of the floor, termina 

ing at this hole. 

THE FIELD AMBULAflCE. 

The Bearer Division of this Unit maintains c 
touch with the Regimental Medical Estabi 
ments, collects casualties from the field and f 
the Regimental Aid Post and conveys thei 
stretchers to the Advance Dressing Station (F 
The ambulance wagons of the Field Ambi 
are brought as far forward as possible, in 
to relieve the stretcher-ljearers and mak 
"carry" as short as may be feasible. It 
even possible, if roads are practicable, to 
wagons forward to suitable points consi 

' nt of the Advance Dressing Statvou. 
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Casualties thus collected are taken back, either 

)r direct to the Advance Dressing Station of the Field 

Ambulance or to the nearest point to which the 

horse or motor ambulance wagons can approach. 

In the latter case the bearers expeditiously load the 

h wounded men on the wagons, and having taken a 

e. corresponding number of empty stretchers from 

il these vehicles, return at once to the collecting 

area. 

d On arrival at the Advance Dressing Station, the 

d wounded are further treated. Dressings, when 

X necessary, are reapplied, bandages and immobilizing 

t- apparatus may require readjustment, and the cases 

are sorted into groups, those with abdominal 

wounds being dispatched without the slightest 

delay to the special casualty clearing station, which 

has been detailed for the reception of such cases. 

'^ Cases of a slighter nature will be detained or sent 

^" to the *' Corps Main Dressing Station.'* Every 

^ case of wound, no matter how slight, receives 

° an injection of five hundred units of antitetanic 

)• serum, and the fact of this having been done is 

* noted on his tally, so that it is practically impos- 

'* sible for the wounded to get farther back than the 

^ Casualty Clearing Station without having received 

^ an injection. 

^ On reaching the Base all cases of wounds of a 
^ serious nature receive a secotvd %vKs5iax \s^\^<c5c»ss^* 

3 
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ORGANIZATIOH OP A DRESSING STATIOK. 

An Advance Dressing Staliion may possibly be^ 
in a large dug-out. The Main Dressing Station ] 
will probably be in a building. In the latter case I 
it is necessary to have a clear, wide entrance and | 
exit, in order that ambulance vehicles may drive ] 
in, unload their cases and drive out, without any J 
delay and without obstruction being caused to theJ 
vehicles behind. 

The Dressing Station should be close to a good I 
road leading from the area of operations in front I 
to the Casualty Clearing Station in the rear.f 
Wherever situated, the personnel should be divided! 
into sections as follows: 

Receiving, Recording and Classifying. — In 1 
this section will be noted the names, nature of I 
wounds, etc. of all cases, on admission, and the cases I 
will be sorted into different classes, according to I 
the nature and extent of their injuries. 

Nursing.— Here the more serious cases are 
attended to and any absolutely necessary operations 
are performed. Few operations other than those 
required for the arrest of hemorrhage and for 
Uracheotomy should be performed at the Dressing 
Station. 

Kitchen. — Hot drinks, soup, milk, etc., are here 
prepared for the wounded. 

tapACK Store. — Here equip ment, arms, ammum- 
g, etc., are attended to. 
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If buildings are not available, it may be neces- 
sary to use tents. 

MOTOR AMBULANCE CONVOYS. 

The means of transport between the Field Ambu- 
lance and the Casualty Clearing Station is furnished 
by the motor ambulance convoy. One or more 
of these convoys are detailed by the D. M. S. of 
the Army or the D. D. M. S. of the Corps to 
whichever area requires their services. 

By means of the motor ambulance convoy, 
enormous numbers of wounded men can be brought 
from the Field Ambulance to the Casualty Clearing 
Station in a comparatively short time. 

CASUALTY CLEARING STATIONS. 

On arriving at the Casualty Clearing Station, 
the cases are further dealt with. A vast amount 
of operating is performed in these Units, and at 
periods when heavy casualties are occurring it 
will be found necessary to considerably augment 
the normal staff of seven Medical Officers. 

Matters will frequently be so organized that one 
Casualty Clearing Station is set apart for the 
reception and treatment of abdominal or head 
wounds, all such cases being dispatched to this 
Special Casualty Clearing StAtks^ ?ss. '^j^r^xv -^ss* 
possible. 
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Those cases which, after field dressing or operas 
tion, are found fit to travel, are sent down by Ho! 
pital Train to the large hospitals, Stationary andjl 
General, on the lines of communication and at the^ 
Base, where large numbers of wounded arrivi 
within twenty-four hours of having been injuredJ 
At these hospitals they are kept for a variable 
length of time. 

The above represents the mode of procedure 1 
during normal conditions. It is, bf course, subject 1 
to modification, e. g., in time of stress cases mayi 
be sent from the advanced dressing station directl 
to the ambulance trains, or they may be sentiT 
direct from the front line to the Casualty Clearing; 
Station, etc, 

STATIONAST AND GENERAL HOSPITALS. 

In these Units we find the best of modem instru- 
ments and equipment, a:-ray installations, bacterio- 
logical laboratories, etc. 

When sufficiently recovered from wounds or 
sickness, patients are transferred to Convalescent 
Depots from the hospital. These Convalescent 
Depots are capable of accommodating 2000 or 
more men. They are large hutted or tented camps, 
with recreation rooms and libraries, cricket and 
foot-ball fields, etc. They are administered by R. A, 
M. C. Officers, and the men do graduated marches 
and exercises daily, under medical supervision. 
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When their health and strength are fully regained, 
they are drafted back again to the fighting line. 

Such cases as require removal to England are 
transported from the General Hospital by hospital 
ship and, on arrival in England, are taken by 
hospital trains to various hospitals all over the 
British Isles, according as accommodation may be 
available; and from these, as they become convales- 
cent, they are transferred to Convalescent Homes, 
or V. A. D. hospitals throughout the country. 

These Convalescent Homes. are frequently large 
private houses, loaned by their owners to the 
Government for the period of the war. They are 
administered by a lady, frequently the wife of an 
officer at the front, who looks after the catering, 
supplies, clothing, etc. She has under her a staff 
of nurses, cooks, etc. She receives from the Govern- 
ment a small allowance per head for each convales- 
cent patient in the hospital, to cover the cost of 
feeding. With good management, these Homes 
are remarkably comfortable; and people living 
in the neighborhood render ready assistance in the 
way of providing transport, etc. 

A local medical man visits the Home at frequent 
intervals, sees the patients, and decides which of 
these are fit to return to duty. When he decides 
that certain men are fit for discharge, these are 
transferred to depots, where they ar^ ^»2issx^?^s^^^^s^^ 
R. A, M. C. Officers, re-ec\\\\^^^. w.^ x^x>^v^^^ ^ 
the fighting area. 



WAR SURGERY. 



The experience of the present campaign as 
regards military surgery has, in many ways, proved 
disappointing. We had hoped for many years past 
that, with the advance of asepsis, the improvement 
in antiseptic methods and our better methods gen- 
erally for the treatment of wounds, there would 
have been effected a great improvement in their 
healing and that sepsis, in future wars, would not 
be a serious factor. Unfortunately, the result has 
not by any means justified our hopes, and sepsis 
has proved to be a very serious and general compli- 
cation of almost every class of wounds. 

The cause of this is probably the extremely 
polluted condition of the soil in the fighting area. 
The ground throughout the north of France and 
Belgium has been extensively cultivated and heavily 
manured for many years and is consequently 
extremely rich in organisms of all sorts. The air 
is usually heavily laden with dust as a result of 
the almost constant heavy shell fire, and conse- 
quently, the wound is almost invariably extensively 
infected as soon as inflicted; if not so infected at 
the time, it very probably becomes contaminated 
from mud or frpm the hands ot ^^sa, Q?t^<«k^^^ 
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stretcher-bearer or the patient himself during the] 
application of the first field dressing. 

Another cause for the very frequent occurren< 
of sepsis may, I think, be looked for in the very; 
severe damage done to the tissues by the modern 
high-velocity missile, whether bullet, bomb 
high-explosive shell. Even a very small fragment 
of a high-explosive shell tears and destroys the 
tissues through which it passes to a very much 
greater degree than one might expect, and conse- 
quently these destroyed and devitalized tissues 
form a very favorable nidus for the growth of any 
organisms which gain access to the wound. 

In the following remarks I intend to limit myself 
almost entirely to any modifications which have 
been introduced or lessons which may have been 
learned, during the present campaign. 

COLLAPSE AND SHOCK. 

In every convoy of wounded will be found 
certain number of men suffering from collapse and 
shock. This collapse is usually the result of: 

(a) Hemorrhage. 

(b) Exposure to cold, wet and hunger. 
It is sometimes unavoidably the case that, owing 

to the lar^e number of wounded and the heavy shell 
i fire, it is difficult, if not impossible, to remove the 
^jsgunded as rapidly as is desired. 
^^H| ' yury to the viscera of abdomen or chest, 
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(d) Extensive shell wounds, more especially when 
one of the long bones is fractured. Fractures of 
the femur are always accompanied by a greater or 
less degree of shock. 

(e) Multiple injuries. 

One not infrequently sees a patient with fifteen 
to twenty wounds from bomb or high-explosive 
shell, and although no one of these wounds may in 
itself be serious, the total effect, as evidenced by 
shock, may be very severe. 

(/) The effect of the long journey in an ambulance 
wagon, over bad roads, may produce a considerable 
amount of collapse, especially if any of the long 
bones are fractured. 

Treatment of Collapse. — Rest the patient 
for an hour or two before dressing or examining 
him. If there is no sickness, give hot milk and 
soup and plenty of water in small quantities at a 
time. If food cannot be tolerated, give lo to 20 
ounces of warm saline + 10 per cent, glucose per 
rectum. If collapse is very severe or if due to haem- 
orrhage, give saline subcutaneously, intravenously, 
or continuously per rectum. Pituitary extract Is 
of benefit in many cases. 

Treatment of Wounds. — As regards the treat- 
ment of wounds, I propose to deal with the matter 
under three headings: 

I . Treatment at the field ambulance and casualty 
clearing- station. 
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2. Treatment at the hospital base in France. 

3. Treatment at the actual medical base in- 
England, 

I. Treatment at the Field Ambulance and Casualty 
Clearing Station.— {a) Give an injection of 500 
units of antitetanic serum if this has not already 
been administered, and note the fact of the dosage 
on the patient's tally. 

(b) Remove the first field dressing as soon as 
possible. It has usually been applied too tightly 
and, if not so in the first instance, the bandage 
quickly becomes too tight, owing to the swelling of 
the limb. The first field dressing should always be 
regarded as contaminated, as, even if not soiled 
by the hands of the man applying it, it has usually 
been placed on a dirty skin. 

(c) Remove the patient from a dirty stretcher 
before exix)sing the wound. 

It is hardly necessary to point out that medical 
officers should invariably wear rubber gloves and that 
both they and the orderlies must wear clean gowns. 

(d) Place the limb upon a sterile jaconet, wash 
off all dirt and blood, cleanse the skin, remove any 
hopelessly torn or damaged tissues. If furthi 
action be necessary, ansesthetize the patient, enlarge 

1 and hold open the wound by retractors, wash out 
I and drain all recesses, cleanse the track of the missile 
mviA a strip of gauze. 
J-f^i/rn/sA couiiter-opcning tor eff\c\eut i\tB:\ua.%ft. 



I 



COLLAPSE AND SHOCK 43 

Insert large drainage tubes (f inch to | inch). 

Do not suture the wound until the patient is 
under favorable conditions. 

If an artery should be wounded, expose and liga- 
ture. 

Do not plug a wound unless absolutely neces- 
sary. In such a case a special note to that effect 
should accompany the patient. 

Haemorrhage should always be arrested in the 
Field Ambulance, i. e., in the Dressing Station. 

Always remove a tourniquet at the earliest pos- 
sible opportunity if one has been applied. 

Antiseptics, — Antiseptics have proved rather dis- 
appointing. Any method which produces extensive 
coagula should be avoided Adequate drainage and 
mechanical cleansing form the first essential steps. 

The following antiseptics have been found useful : 

1. Two per cent, iodin in spirit. Not advisable 
for interior of large wounds. 

2. Carbolic acid, 2.5 to 5 per cent. 

3. Lysol, I dram to i pint. 

4. Hydrogen peroxide, 5 to 10 volumes. 

5. One per cent, watery solution of picric acid 
for multiple superficial wounds. 

6. Flavin. This antiseptic is at present under 
trial. 

The perfect antiseptic tenv^\\Ns> ^\1^ \ft\^^\5^>^»^« 
Summary. — i. Sma\\, sup^T^d2\^oNixv^^^>^^ 
gross infection: 2 per cetvt/\o^vcv. "^^ -^^^^s^^ 
gauze. 
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2. Extensive Foul Wounds : Moist dressing. 
Gauze wetted with i in 60 carbolic solution +5 
per cent, sodium chloride, or lysol, I dram to i 
pint. Free drainage. Dressing lightly applied. 
Never bandage a fractured limb except over a 
splint. Do not suture a wound. Many- tailed 
bandages are very useful, and, as a general rule, 
preferable to the roller variety. 

Subsequent Treatment. — The above principles are 
still applicable, but more extensive procedure 
may be carried out on arrival of the patient at &.■ 
base hospital, 

(a) Thorough cleansing and removal of dead tissue. 

(b) Excision of margin of skin and tissues from 
the track of the missile. 

(c) Free incisions if necessary. 

(d) Do not use gauze wicks. 

(fl) Powerful antiseptics are undesirable at this 
stage. 

Special Methods. -^{a) Almroth Wright's Method. 
— Many observers have favored this method. The 
main feature is the promotion of a free outflow of 
the lymph from the tissues into the wound. This 
"lymph lavage" is encouraged by the appliance 
of hypertonic solutions of sodium chloride. The 
best medium for this purpose is a 5 per cent, solu- 
tion of sodium chloride with the addition of 0.5 per 
cent, citrate of soda to render the lymph incoagu- 
lable. In many cases it is advisable to add 2 per 
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cent, carbolic acid to the above. Gauze moistened 
by one of the above solutions should be lightly 
introduced into the open wound and a few layers 
applied to the surface. The dressing should be 
very lightly fixed in position. 

(6) Baths and continuous irrigation have been 
extensively used and have proved efficacious* in 
cases of deep, sloughing wounds. 

{c) Sunlight. — ^When wounds have reached the 
stage of granulation, exposure to the sun and air 
hastens healing. 

(d) Hypochlorous Acid. — The employment of 
this constituted a distinct advance in the treat- 
ment of wounds. A 5 per cent, solution of hypo- 
chlorous acid known as '^Eusor* is prepared by 
shaking up 12.5 grams of boric acid powder and 
12.5 grams of chloride of lime with one liter of water, 
allowing to stand for a few hours and then filtering. 
Continuous irrigation with this solution has had a 
marked effect on the healing of wounds. 

(e) Carrel-Dakin Treatment. — I have left this 
method until the last because I consider it to be 
the most important and to have, under certain con- 
ditions, supplanted all other methods of treatment 
of wounds. This method has now been very largely 
adopted in France, and hospital trains and ships 
are now provided with the necessary appliances 
for carrying out the treatment during transit to 
England. 



i:enTH9 



46 NOTES FOR ARSfY MEDICAL OFFICERS 

The principles are as follows : 

1 . The method ainisat rendering the wound gei 
free within a week or ten days. 

2. Success depends on the closest attention 
details and to antiseptic precautions. 

3. An essential preliminary is the free excision 
of all infected or devitalized tissue and the removal 
of all foreign materials. All hemorrhage must be 
arrested. This preliminary mechanical procedure 
is followed by the introduction into and mainten- 
ance in the wound of the hyperchlorite solution 
in sufficient amount and strength to destroy any 
organisms present. This solution must, to insure 
success, flow into every corner of the wound. For ■ 
this reason through-and -through drainage tubes 
must be avoided, as these will favor escape of the 
solution. In contact with the tissues the solution 
soon loses its bactericidal qualities and must 
therefore be renewed not less frequently than every 
two hours. This is effected by means of Carrel's 
appliance of a series of rubber tubes (Fig. 6). 
The solution employed is Dakin's. This must be 
neutral and should not be warmed or diluted. The ^ 
fresher it is, the better, and it should not be kept I 
longer than one week. Rubber tube, size No. 7, I 
is employed. The distal end of each tube is closed ] 
by ligature. Numerous lateral small openings per- j 

/orate the tube for two-thirds oS t\\e\e.u%v\v 'wVxOtvSa. 
Juried in the wouml. The tube mav W\>a.i:«; ot TO.■a^i 
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Pig. 6. — ^Apparatus for intermittent installation : a, reservoir (ampoule 
or flask holding a liter); b, irrigating tube with a diameter of 7 mm.; 
Ct pinchcock (Prince de Mohr) ; d, disttibutm^ tAib^ "mt\v lci\is bx^t\cfefi».v 
^, conducting tubes. (Carrel and "DeVveWj .^ 



NOTES FOR ARMY MEDICAL OFFICERS 



1 



be surrounded by stitched gauze or cloth. This 
latter method is advisable, when cases are being 
transferred, as it renders the tubes less liable to 
shift their position. 

The tubes must be carried into every recess of the 
wound. 

The outside dressing consists of several layers 
of gauze wrung out of the antiseptic solution. This 
dressing should be changed every twenty-four 
hours. 

The solution may be instilled into the wound by 
gravitation or by means of a syringe. 

In a hospital the better method is to suspend a 
glass container 2^ feet above the level of the bed 
and to relax the clip on the delivery tube every 
hour or two, releasing an amount of solution, vary- 
ing according to the extent and depth of the 
wound. 

The progress of disinfection is controlled by 
microscopic examination of smears every third 
day. When, in every field examined, not more 
than one microorganism is discovered, the wound 
may be closed. 

The preparation, testing and titration of the solu- 
tion must be carefully carried out by one who is 
thoroughly trained in the necessary technic. 

There are various difficulties in the method of 
/Aw treatment w/i/ch will prQbaVi\v '^ ovextcmft.' 
^ the future by further experiments a'cv'J^ CTyj<ecv- 
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ence. The results of the treatment up to date 
have been so very promising that perfection of the 
method should be of enormous benefit. 

GAS GANGRENE. 

Due to the bacillus of malignant edema or the- 
Bacillus perfringens (B. aerogenes capsulatus). 
Conditions Favoring the Development of Gangrene: 

1. Retention of extravasated blood. 

2. Interference with circulation. 

3. Presence of masses of devitalized tissue. 

4. Fracture and comminution of long bones. 

5. Blood-stained dressing or clothes left in touch 
with the wound. 

It usually occurs within the first three days. It 
may begin within a few hours or the onset may 
be delayed for several days. The onset is often 
extremely rapid. 

Signs and Symptoms. — 

1. Crackling on pressure. 

2. Brownish discoloration, "bronzing.'' 

3. Limb swollen and tense. 

4. Foul gaseous discharge. 

5. Offensive odor. 

6. Low tension pulse. Hands and feet cold. 
Tongue dry and furred. Vom\\\xv^, \v\c^<3^;x^^5K^s^ 
Temperature usually subtvorm3X, xv^^^^ \sNaXw^^ 

raised. A sudden fall t^ subr.or\t^.^ \.ex^^^^^^^^ 
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of very serious prognostic significance. Death 
usually occurs within forty-eight hours of onset. 

Treatment.— /^ree incisions. Removal of dead 
tissues. Thorough cleansing nf the wound. Hydro- 
gen peroxide. Drainage. 

If hand or foot is warm do not, as a rule, ampu- 
tate. If cold and insensitive, amputate at once, 
if the general condition of the patients permits. 



A very serious factor during the first two months 
of the war. Since the administration of a preven- 
tive dose of serum as soon as possible to every 
wounded man results have been excellent. Five 
hundred units are injected as early as possible and 
this dose is repeated on arrival at the base hospital 
in all cases of severe wounds. 

Treatment. — Treatment after supervention of 
the dose: Initial intrathecal dose of 3000 units, 
repeated every second or third day. The risk of 
anaphyla.\is is not serious. 

WOONDS OF THE LARGE BLOODVESSELS. 

Primary ligature of the great trunks is rarely 
necessary and always undesirable. 
ylsrjsfiiAL Hematoma.— The prese-nte o\ ^\?iNiafc 
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and the formation of a '* false, aneurysm'' which 
frequently becomes consolidated. 

Operation may be called for on account of: 
(a) Secondary haemorrhage. 
(6) Continuous increase in size. 
{c) Secondary diffusion, 
(rf) Threatened gangrene from pressure, 
(e) Threatened suppuration. 
If operation is required, tie the artery above and 
below the injury. 

Arteriovenous Aneurysms. — In the absence 
of any of the above-named complications, treat 
expectantly. If an operation is required, ligature 
the vessels immediately above and below the injury. 
Aneurysmal Varices. — Expectant treatment. 
These cases almost invariably do well. 

FRACTURES. 

General Principles of Treatment. — Tetanus 
antitoxin. Unrestricted drainage (if compound). 
Never bandage a fractured limb without first 
applying splint and a large quantity of cotton- 
wool. Triangular bandages are preferable to the 
roller variety. 

Treatment of Wounds. — (a) From rifle bullet. 
Entrance and exit wound sttvaW. ^^ ^^?sX.^ei:?vx-^c<i- 
asation of blood: Cleanse extextvdS. >^QN\tv$ss.x^^^^ 
and immobilize. 
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(b) From rifle bullet, entrance wound small, exit' 
wound of "explosive" type: Explore under ana?s- 
thetic. Remove foreign bodies, blood clot and any 
completely detached fragments of bone. Expose 
wound completely, using retractors. Irrigate freely. 
Remove devitalized tissues. Excise edges of skin 
wound. Drain efficiently. 

Be careful that no drainage tube lies in contact 
with the large vessels or traverses the defect in the 
bone. Do not use gauze wicks. 

Continuous irrigation or Carrel-Dakin treatment, 
preferably the latter. 

Fractures caused by shell or deflected (or re- 
versed) bullets: Enlai^e the woimd. Thoroughly 
cleanse. Establish free drainage. 

When only a wound of entrance exists, the skin 
must be freely incised, clots removed, and free 
counter-drainage supplied. 

HuMERUS.^(a) At Field Ambulance and Casualty 
Clearing Stations: Short wooden splints, bandage 
arm to side. A modification of Thomas's splints, or 
Captain Mackenzie's splints form very efficient 
supports if available. 

(6) At Base Hospital, fixation apparatus. Stroh- 
meyer's cushion. Mackenzie's splints or Robert 
Jones's modification of Thomas's splints. 
spVtnts. The last-named splint is suitable for many 
A^-otd direct mechamca\ foia'CvwtVi >\iOs\ 
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Femur. — (a^ At the front and during transit: 
Anaesthetize. Apply adequate extension while under 




Straps f^rctu/Uer extension from waisi bti 



Pig. 7. — Captain Colin Mackenzie's splint for compound fracture of the 
'humerus. (Described in the Lancet, March 25, 1916.) 



anaesthetic and immobilize by means oT Thomas's 
knee splint, with addition of short thigh splints if 




Bciensien 



Pig. 8. — ^The advantage of this splint is that the counter-extension is 
obtained from a waist-belt, and consequently there is tio pressure on the 
axilla. 



necessary (Figs. 9, 10, 11 MvA xi^. ^^^'^ ^^^^ 
is suitable for many cases d\XT\Tv% Xx^^^^^"*^- ^ 



64 NOTES FOR ARMY MEDICAL OFFICERS 




Fig. q. — Thomas's knee splint applied for fractured femur, reinforced 
with short thiati splints.' Mode of application: (o) Strapping of adhe- 
sive plaster is applied to the sides of limb, omitted, for the soke of 
irlcami'ss. in the figure. <fr) At the lower end of extension strapping 
is attached a length of stout bandage, (c) The ring of splint is passed 
over the foot and up the limb until it rests firmly against the tuber ischii, 
((f) Pull the extensions tight, turn ends round each side bar and tic 
over lower cod /if splint, (e) If desired, locaV apVitAa-m&v Vit i^^VwA iji 
'Ae thigh. (/) The skin of the buttock Bho\x\d \ie B.\.(«T.ieft. Vq^is *« 
"^ crcry duy. the skin being pressed, and » ltes"ft vm^^"" &iw«i! 
''«- tAc splint. 
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ib) At base: Constant extension. Thomas's 
splint or a modification, such as Cuthbert Wallace's. 




splint applied. Oor 



Robert Jones's abduction irarcve. ^o^ ^fas^xas^s. "^"^ 
the hip-joint (Figs, i:^, i^, \^ axA \<5^- ^"^ 
sp/int (difficult to mamtam sM^^'^^f^'^ ei^s-^- 
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Hodgen's wire suspension splint (needs constant 
attention and readjustment). 






Pig. II. — Strapping extensions applied to leg. Suspension slings to 

splint to support limb. (Jones.) 



^ ^ '^Long JListon" splint \s u^ieA ^ ^tvcvrs^ 
^^nH should not be employed duntv^ tx^tv^vx., ^& \ 



causes considerable swelling. Do not use wires 
screws or plates. 




\ 

—Id traducing limb Uirough ting o^ TXw'm-*^ a'^c^'^'" 
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For the very large majority of cases the Thomas 
splint is undoubtedly the most suitable. Page's 
splint (Fig. 17) is founded on the same principle as 




Thomas's. It is light, suitable for cases during 

transportation and can readily be nvada \iv ^tciWi %. 

length of mild steel splinting supp\ve4 wv 'Cftft V^^ 
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fracture box (Figs. i8, 19, 20 and 21). This splint 
can be bent into shape like a Hodgen if flexion at 
the hip- and knee-joints is desired. 








Straps to cross thigh 
'^ ■• thigh splSm. ThiBSpUntirvaYbetQB.aS'jmtae.MW^ 

^ HMtal Mrip* in the field itactute V'li^. _^ 
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FlC. I8. — Material for making metal field splints as supplied in the 
field fracture box. Five-fcxit lengths of mild steel, i n J inch, holes 
1 inch in diameter are drilled at i-inch intervals. Split steel rivets. 
] X ) inch, are supplied for joining the lengths. Method of joining 



^ 



^ 



^ 



^^ 



FlC. 19. — Mwiified Thomas's or Page's splint. 




■Hmged efturM a^i-i>^ 
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Amputation may be called for: 

(a) As a primary measure when a limb is hope- 
lessly shattered; when it is gangrenous or when 
advanced gas gangrene has set in. 




Fig. 21. — Interrupted elbow splint. 

(b) As a secondary measure in cases running an 
unfavorable course. Indications are then similar 
to those in civil practice. 



WOUNDS OF JOINTS. 

Knee-joint. — Wounds of the knee-joint are more 
serious in their consequences than those of any 
other joint. This is readily understandable when 
the complicated nature of the synovial membrane 
of this joint is considered. 
fVe will therefore consider t\ve tteatrcv^tNX. cA ^ 
^ouncl of the iS:nee- joint and the same prmcvp^es cax> 
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be adapted for a wound of any other joint, details 
being varied to suit particular requirements. 

Types of Injury, — i. Cases of effusion without 
lodgment of projectile in the joint : 

(a) Uncertain whether synovial cavity has been 
traversed or the membrane merely bruised. 

(&) Synovial cavity traversed by a clean rifle 
bullet without injury to the bones. 

{c) Clean perforation by a bullet of one of the 
bones forming the articulation. 

In all the above, expectant treatment should be 
adopted. If there is any suspicion as to infection 
the joint should be aspirated and the effusion 
examined bacteriologically. 

2. Cases in which the bullet has lodged : 
(a) Within the synovial cavity. 
(&) In one of the articular ends of bone. 

Treatment. — (a) If the wound is small and not 
inflamed and a rifle bullet lies within the joint, 
leave until union of primary track has taken place. 

{b) Free fragments of shell or bomb or distorted 
rifle bullets must be promptly removed.* 

{c) Clean rifle bullets embedded in the articular 
ends and not interfering with the joint movement 
should be treated expectantly. 

{d) Fragments of shell : Excise wound and track 
of missile. Remove foreign. bod\e."$j. 

'In all operations for the rciTioval oi ioTe\fetv>ooOC\cs,"Vv:?^'^^ "^^"^ 
Ofth^ mi99il^" is a §ound rule to be getvctaXVv oV)S<iXNVi'\^ 



X.X'^ 
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enemy is phosgene, and the remarkable charac- 
teristic of this gas is that its poisonous effects are; 
in many cases delayed. A man may apparently 
be only slightly gassed He is admitted to the 
hospital, treated, and to all appearances, recovers, 
yet some days later he may quite suddenly die from' 
acute pulmonary oedema. 

Treatment. — The treatment of gassed casea 
is not very satisfactory, but if the following main' 
principles are carried out the majority of the 
slighter cases will recover, although it will probably 
be many months before they are again fit for duty. 

Principles of Treatment. — i. Rest — absolute, com- 
plete, and continuous. 

2. Oxygen is of service in cyanosed cases and the 
Field Ambulances and Casualty Clearing Stations 
are all supplied with cylinders of oxygen. The gas 
should be administered by means of a closed mask. 

3. Venesection has proved advantageous in cases 
of severe cyanosis. 

4. Vomiting should be induced by tickling the 
throat with a feather. Ipecacuanha should not be 
given on account of its depressing effect, 

5. Carbonate of ammonium in small doses, 
administered frequently is the most useful expec- 
torant. Atropin is of no service and is probably 
harmful. 

Summary. — Rest. Oxygen Stimulant expec- 
torants. Venesection, if severely cyanosed. 
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The Sanitary organization of Units in the field 
is as follows: 

WATER DUTY MEN. 

One non-commissioned officer and four men, 
Royal Army Medical Corps, are attached to each 
infantry battalion and proportionate numbers are 
attach^ to other units. This detachment is for 
"Water Duty." Our field service regulations, 
Part I, provides that eight men per battalion 
may be specially detailed from the ranks of the 
battalion when required, for duties connected with 
the proviaon of a pure water supply. 

In addition to these ** Water Duty" men a 
"Sanitary Detachment," consisting of one non- 
commissioned officer and eight men, is furnished 
from the ranks of the battalion for sanitary duties. 

The men of this detachment wear a badge, 
"S. P." (Sanitary Police), on the arm, and have 
all the authority of Military Police. They work 
under the supervision and direction of the regi- 
mental medical officer, and carry out such duties 
as the preparation and care ot l^lT\\v^ ^xvd vinxvak. 
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the collection and disposal of refuse, constructioia 
of ablution places, sanitation of cooking places,! 
slaughtering places, horse lines, etc. 

SAHITARY SQDAD. 

The Sanitary Squad consists of one sergeant and 
five privates, R. A. M. C. 

One such squad is allotted to each road or railway 
post on the lines of communication, 

SAHITARY SECTION. 

This unit consists of one Officer and twenty-five 
personnel, R. A. M. C, and its organization and 
duties may now be considered : 

The personnel comprising the Sanitary Section 
must all have had previous experience in this line 
of work. The Officer is usually a Medical Officer 
of Health. The men have been previously trained 
in sanitary or laboratory duties. Many of them 
have, in civil life, been civil engineers, plumbers, 
chemists, etc. It is advisable to appoint the men 
Lance Corporals, in order that they may carry- 
authority with the rank and file of the Army. 

The equipment includes a Foden disinfectingf, 

apparatus, which consists of two Thresh's disin- 

fsctors, mounted on a motor cV\as^\'n. "Xe^tvw 

'ts for examination ot water are a.\?o '^^iv^^R 
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Outline of Duties. — (a) When division is more 
or less stationary, e. g., when it is in the reserve 
area some miles behind the fighting line, the Sani- 
tary Section's duties will here comprise: 

Inspection work, such as is performed by a sani-^ 
tary inspector in civil life. Special duties, in 
connection with the supply of water, conservancy* 
of water, bathing and disinfecting arrangements, etc. 

Suggested Methods of Working. — i. A de- 
tachment of two or three men from the Sanitary 
Section is posted to each brigade (three brigades 
per division) for the supervision of sanitation in 
that brigade-area. 

2. A small detachment is posted to Divisional 
Headquarters. 

3. A detachment (four to eight men) is posted 
to the divisional laundry and baths, to supervise 
these. 

4. A detachment of two men at each of the bath 
houses and ** trench-foot wash houses** in the divi- 
sional area. 

The above scheme means that the major part of 
the Sanitary Section personnel will be split into 
small detachments, which are distributed through- 
out the divisional area, supervising sanitation, the 
general carrying out of disinfecting of clothing, 
disinfecting of buildings, huts, tents, etc., in cases 
where infectious disease \vas» oco^xx^^ 'scbs^Rxvf^^ssaBi^ 
the work of laundries, batVvs ^.tA ^?i^\Nss^s«^>"^ 



' M NOTES FOR ARMY MEDICAL OFFICERS 

generally ensuring efficient sanitation and personal', 
hygiene of tlie troops. 

The laundry work is very extensive and important 
and requires skilled supervision, to ensure efficacy of 
working. 

Every man in the Sanitary Section is a very fully 
employed and hard-worked individual and it will 
be found that there is great competitive keenness 
and much ingenuity displayed in devising new and 
improved types of latrines, urinals, destructors, and 
numerous other devices. 

(i) When the Division is moving forward into a 
fresh area, e. g,, when the Corps or Army of which 
it forms part is following up a retreating enemy, 
detachment of two men with their water-examining 
cabinets (for metallic and chemical poisons) moves 
forward immediately behind the forward fighting 
troops and at once placards as "dangerous" every 
source of water, well, spring, etc. in the new area. 
All water being thus "banned" to the troops, the 
Sanitary Section must then set to work and examine 
the water, testing for metallic poisons and for gross 
pollution and examining for chlorine equivalent. 
The water sources are then placarded according to 
results found as "dangerous," or "may be used, 
chloride of lime to be added in such and such pro- 
portion," etc. In doubtful cases, a sample is taken 

^nd /bm-arded to the mobile bactct\o\o'g.\ca,V Va-Vyai^r. 

^^■iv" further examination and rcpo^x. 
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ft 

The Sanitary Section also notes the exact map 
reference of each water supply, the nature, e. g., 
"spring," **well 25 feet in depth,'' '*well 160 feet 
in depth,'* etc., and also any special suggestions, 
such as the erection of a coping, provision of a wind- 
lass, rope and bucket, the fitting of a cover, etc. 

The A. D. M. S. of the Division will either him- 
self inspect or depute an officer to do so, the various 
water supplies in the area, the net result of the 
total procedure being that by the same evening 
the Divisional Headquarters Staff can be furnished 
with an exact survey of all water supplies in the 
new area, their nature, and any steps which should 
be carried out by the Royal Engineers. 

The water supply having been dealt with, atten- 
tion is turned to such matters as the burying of 
horse carcasses, the destruction of refuse, etc. Here 
the A. D. M. S. will obtain fatigue parties from 
the fighting troops, several hundred in number if 
necessary, who will work under the direction of the 
O. C. Sanitary Section and it is frequently astonish- 
ing to see how completely transformed an area may 
become in twenty-four hours, as a result of hard 
manual work carried out under skilled supervision 
and intelligent direction. 

Convalescent men from fighting troops in the 
Division are furnished for temporary light duties, 
to the Sanitary Section, Itorcv tJcv^**^\N\^x^\^54^^3>s^^ 
Stations/' as required. T\vese m^^ c^crri ^n^^^ 
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work (gradually increased) at the baths, laundries, 
etc., under the direction of the Sanitary Section, 
for a week or more before rejoining their units in 
the fighting line. By this method the Sanitary Sec- 
tion has usually an average of fifty men available 
for duties in the establishments under their control, 
while, at the same time, these men have the advan- 
tage of having their work "graduated" between 
convalescence and duty. 

The above is only the writer's outline of a teW 
of the many duties of the Sanitary Section. These 
notes do not represent official rulings or directions, 
but are the outcome of a certain amount of experi- 
ence, and the method of work has obtained good 
results. 

There is a Sanitary Officer (R. A. M. C.) with the 
headquarters of each Division, Corps and Army, and 
there are specialist sanitary officers at all the bases, 
who are furnished with fully equipped laboratories. 

There is also a mobile motor laboratory with each 
Army, so that specimens, such as swabs from the 
nares of possible meningitic cases, samples of water, 
etc., can be quickly examined and reported on. 

Let us now consider the method by which sanita* 
tion is carried out from the front line to the base. 

(a) In the Trenches. — i. Food. — The rations 
are brought up as far forward as may be possible, 
t/iiuaJ/y to the brigade headquarters, mVoi'se^^a.'feaaa 
"■ —fotor lorries, thence the Sood Va A'\st'c\V.\iSs 
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by hand carriage to the Regimental Headquarters, 
which is usually situated in a dug-out. The food 
is cooked in dug-out kitchens situated in thi^ 
vicinity and carried thence by hand in jacketed 
hot-boxes to the trenches in the firing line. There 
are stoves in the support trenches in which a certain 
amount of cooking can be done and where socks, 
etc., can be dried 



Ftont Line Trench 
Latrine^ 




CommuniodHon- 
Trench 



Pig. 22. — ^A trench within a trench. 

2. Water i — ^The men in the trenches have their 
water bottles which are replenished from a supply 
of water brought up by hand in petrol tins from 
tanks, situated probably in the vicinity of the 
Regimental Headquarters. 

3. Conservancy. — During the earlier stages of 
trench warfare disposal of excreta was carried out 
in a somewhat primitive manner, but the long 
continuance of this mode of warfare has led to 
many niodifications and VmpioN^teL^wXs. ^^^f^^Si^. ^^ 

shall now consider. 
6 
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The ftEces were buried in latrine trenches dug i 
offshoots from the trench system. 

(a) Objections. — The trenches might be occupied 
for a very considerable period, fresh latrine trenches' 
would constantly require to be dug, and the extent 
of soil pollution after an occupation of some months 
may readily be imagined, 

(6) After a heavy rainfall the latrines were 
liable to become flooded, with a consequent con-' 
version of the greater part of the trench system 
into a latrine. 

The next modification consisted of a filth trench 
constructed behind rising ground or other shelteC 
and approached by a transverse trench cut as an' 
offshoot from the main trench system (Fig. 23). 




Removal System. ^Buckets are placed in bomb* 
proof dug-outs in the trenches, TVe WcVji^ 
n^moved by the troops who are \ic\n^ vc\\tv«y\, ^i* 
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bury the contents in a deep trench dug for the 
purpose, some distance, probably several hundred 
yards, behind (Fig. 24). 



Front Line Trench 



Dug-out for r 
4xire Bueteta etc} 



Deep Trench {Fly Proof) 




V 



ket Latrine 
{Bomb Proof and Fly Proof) 



Communication Trench 



Fig. 24 



The empty buckets are brought up by the next 
relieving troops and are meanwhile replaced in the 
latrines by spare buckets on the spot. 




Fig. 25 



Difficulties. — Most evident m \o>n-V3\^^ ^^n^jx^ 
but can usxiaXXy be overcome m >^\^ m^\iw^^>'2is.*^ 



\ 
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position for deep burial trench can be selectet 
according to the lay of the ground. 

Types of bucket latrines for use in trench con^ 
servancy : 

(a) Galvanized iron box, fitted with a sliding tiij 
cover and two removable shafts for carriaga 
Requires to be specially constructed. 



J&msent I 




(b) Kerosene oil tin, fitted with rope handles am 
a wooden cover inside a wooden box with a hinget 
lid. 

On similar principles satisfactory bucket latrine 
can be improvised out of Cresol drums or oth^ 
receptacles. 

The following combined incinerator and deep filtifc 
trench has been used with satisfactory results; 

The Jid is lifted and the latrine buckets are 
emptied into the trench bv tW pa-tfj oV - 
relieved from the trenches. 
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Every morning some straw, waste paper, rubbish, 
etc., are thrown into the trench and set on fire, 
burning usually lasts for a couple of hours. By 
this method a considerable quantity of the excreta 
is burned, the more liquid portion gravitating to 
the soakage pit. 

The trench is fly-proof and lasts for a considerable 
time before being filled in. 



Tlue" 




Soakage Pit 
r Liquids 



Fig. 27 



CONSERVANCY IN HUTTED AND TENTED CAMPS. 

Disposal of Excreta. — i. Burial. — (a) Foscal 
Trenches. — Long and Deep. Objections, fouling 
of ground. Narrow and shallow, three feet long, 
two feet deep, one foot wide. Allow five such 
trenches to every lOO metv, ot \l X^^ nx>^v^^^ ^ 
troops is 500 or more, a\\o>N 2> v^t c«v\.- t 
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If such trenches are used a notice as foil 
"After using this latrine throw some loose e 
in the trench," should be posted in front of ■ 
set of trenches. A hand scoop should invariabi 
provided at each latrine. 

Frontage in Yards. — ^Six times the numbe 
hundreds of men, e. g., 200 men require tn 
yards of latrine frontage. Nowadays eithi 
removal system of bucket or box latrine or a < 
trench fly-proof latrine is used entirely. 

The removal system has already been descr 
when dealing with sanitation in the trenches. 

The deep trench fly-proof latrine is made 
follows : 
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Latrine trenches should be situated where no 
contamination of water supply is possible and not 
less than lOO yards from, and to leeward of kitchen. 

The trench contents and surroundings should be 
sprinkled with a 5 per cent, solution of cresol to 
keep off flies. 




Iron Hopper Plate 
^DoorA 



^-Furnace Door 



k-Ash-ptt Door 



m/////////////////////////////////^^^^^^ 



S^ee^ 



■^ 



Fig. 29. — Fixed incinerator, with drying shelf. The damp refuse 
is pushed through door A into the drying chamber, where it is exposed 
to the heat of the furnace. When dry the refuse is pushed over the 
edge of the shelf into the furnace. The "drying shelf" is made of 
perforated iron. This pattern may be used for incineration of faeces. 



2. Incineration, — A combined method of incin- 
eration and burial has already \i^^^ ^<^cc^'^> -^^^ 
Ms principle may readily b^ a^^^*^^ \.q>\^xx>^^^- 
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Incineration presents many difficulties, not the] 
least of which is the provision of fuel; looo men] 




Fig. 30 — The "McMunn" incinerator and evaporator for KoUda and 
liiluids. The iron tray in the roof is partly filled with urine and sawdust. 
A vigorous fire ia maintained in the furnace. When the troy contents 
are thoroughly hot the saturated sawdust is raked over the edge onto the 
sloping iron plate, and, when dried off, into the fire beneath. Fffitea ant 
thrown down the bopper and follow the same route. This installation 
requires careful attention and needs one man to look after it. Twenty- 
four hours' work: 13O gallons of liquid disposed of; 300 men's excreta 
dispoEed 'if; i£o pounds of wood and 50 pounds of sawdust lefusa 
enpendcd as fuel. 

provide loo pounds of solid and 500 pounds ol 
/ir/ui'(l excreta, per diem in the Vatntve?,', W %a.-w&VH.\. 
I ' ta/nable. some 50 to 60 pounds vA t\\\?.,'«\*vi'c^ 
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horse litter, will be found sufficient fuel to incin- 
erate the solid excreta. 

Incinerators. — (a) Open Types. — Objections: 
Slow to make and start. Wasteful of fuel. Pro- 
duction of offense. Liable to be put out by rain. 
Contents may be blown over camp. 




Fig. 31 



(b) Closed Types. — Various, more or less impro- 
vised patterns may be made of brick, galvanized 
iron, etc. 

Field Destructor. — ^This destructor has 16 cubic 
feet furnace capacity, and should suffice to destroy 
the total excreta of a unit 1000 strong in ten hours. 

Kitchen Refuse. — A covered receptacle should 
be provided immediately ouXsv^^ <^?vsJsv Ns>^5^^ 
for the reception of aW T^i\x^^> ^^^ "^^ ^^^.x^ 
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should be removed from this to the incinerator 
twice daily or oftener if necessary. 

A tin or box should similarly be placed outside 
each tent or hut for the collection of food fragments 
or refuse. 

Kitchens. — No caps or other clothing should 
hung up or kept in the kitchen. 

The cooks should be provided with clean aprons. 

The following notice should be posted in every 
kitchen: "All food must be kept covered froni 
flies. All refuse must be immediately removi ^^ 
from the kitchen and placed in the receptatJ 
outside." 

A basin of water, with soap and towels shouk 
be always at hand just outside the kitchen in ordea 
that the cooks and their assistants may have evei 
facility for keeping their hands clean. 

Meat safes should always be provided, they ce 
easily be made from Iwxes, muslin bags, etc. 

Half-empty tins of jam and pieces of cheese mu 
not be left exposed in the kitchen or food stores. 



Each man in the field ri-quirert daily the followitij 
amount of water: 

(a) In camps, 3 gallons, An additional 2 gallon 
f>er head per diem will be requweA. \l dio\!M»st 
Hashed. 
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(b) In bivouacs, etc., for drinking and cooking 
only, I gallon. 

Examination of Water Sources. — (a) Wells. — 
Note as to whether the well is protected by: 

1. Lining by stone, brick, etc. 

2. Provision of a cover. 

3. Coping around edge. 

4. Provision of a pump. 

5. Sufficiency of depth (so as to ensure filtra- 

tion) . 

(b) Springs. — **Land'' springs. In these the water 
flows above an impermeable stratum. Should be 
regarded with suspicion. **Main springs, under- 
ground reservoirs beneath impermeable strata. 

(c) Streams.- — Liable to contamination. 

The motor laboratories, already mentioned, have 
proved of immense service in carrying out rapid 
and efficient bacteriological examination of water 
supplies. 

In the British Army we no longer rely on the 
** filter water-carts'' as being an effective filtering 
agent, and we now use the cart simply as a movable 
tank or water container. 

Care must be taken that the interior of these 
carts be kept scrupulously clean by frequent 
scouring with a solution of chloride of lime. 

The method of water d\stY\bw\\oxN. ^xA ^^ix>S^s^- 
don on the Western frotvt \s tvcw c^xxv^ <^^^ "^ 
follows: 



litter, -writi tme: 'fe g«*Mw d 
the solid cjoc rvf x : ^.. 

I?i"E3eATOtt«.- ■, <2 > O f M LM - 

to malk^ ^LXiicl 
ion of offeissc 
tents may tie 
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be completely burned by the use of wire frai 
incinerators, somewhat after the following pattern 



1 
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When large heaps of horse litter exist much may 1 
be effected by raking the surface and edges daily 
and burning as much as possible. 

Close Packing. — House-fly larva will not tolerate 
a temperature of roo" F., and both larvse and eggs 
are quickly killed at any temperature above 114° F. 
The heat generated by closely packed stable 
manure is usually 130° F. or higher. Taking advan- 
tage of this fact we make the manure into closely 
packed "dumps" on hard ground, the surface of 
',the smooth, hard ground should extend three or I 
• four feet beyond the edges of the "dump." As fredifl 
manure is added it should be firmly beaten down/ 
and the surface smoothed with shovels, water being 
added if necessary. 
Spreading. — In hot, dry cVimates, swcV aaXtvSaa, 
^anure may be quickly desiccated. atvA awj \a.TN» 
W^s which /tcoii tains killed by sprea.d\tv%Ww^^>-^ 



layers on the ground and so exposing to the sun. 
This method is not applicable on the Western front. 

(b) Prevention of Access of Flies to Human 
Excreta. — Fly-proof latrines should be employed 
whenever possible. The shallow, open latrine 
trench is a standing danger. Chloride of lime does 
not exclude flies from latrines. A solution of 5 per 
cent, cresol or equal parts 5 per cent, cresol and 
parafHn, will act as deterrents, and the latrine seats 
and trenches should be daily sprinkled or sprayed 
with such a solution. 

(c) Destruction of Flies. — i. Fly traps of 
various patterns. The following diagram may 
illustrate an efficacious form of trap; it is compara- 
tively easy to improvise other patterns on the same 
principles : 



Wiegtwit 
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The bottom bar of the trap frame is raised i 
Inch from the surface of the platform. From th 
bottom bar a wire gauze flange, 4 inches wids 
projects inward all around, sloping downward 1 
that the inner edge is j inch from the platform. 

Some bait should be placed on the center of th< 
platform under the trap. 

When a sufficient number of flies are caught the^ 
may be killed by petrol fumes or other means. 

2. "Tangle Foot." — Heat 5 parts (by weight] 
of castor oil and 8 parts (by weight) of powdera 
resin until the resin is completely dissolved; do no 
let the mixture boil, but apply while hot, as thiiji 
as possible, to glazed pajier, wire, or hoop-iron. 

3. Poisons.— Sodium Arsenite. — 15^ grains dis^ 
solved by heating in 3I ounces of water and 25 pe 
cent, sugar added. Expose this solution in 
trays (taking proper precautions) in suitable situa 
tions. Pads of cotton-wool should be placed in tb 
trays and these pads moistened as they become dry 

Formalin. — Add 3 percent, formalin to sweetenet^ 
milk and water and expose in saucers with a cub 
of bread in the center. 

Sprays. — "Cinol," "cxol," etc., containing ex- 
tract of "pyrethriim." 

Fumes. — Burning pyrethrum powder quickly stii 

pefies both flies and mosquitoes in a room. 

Ju/mcs af petrol have a similar eftect. "WcVvvto 

mgg^qual parts of phenol ani camv^w, n ovi-'wa 
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per looo cubic feet, quickly kills all the flies in the 
room, all apertures being first closed. 

{d) Protection of Food. — When possible, 
kitchens and dining-rooms should be made fly- 
proof by double wire-gauze doors with a short 
corridor between. All food should be kept covered 
from flies by *' safes** or similar means. Cheese, 
sugar, and jam are frequently overlooked in this 
respect. 

LICE. 

The body-louse has been an abominable and 
almost universal pest during the present campaign. 

Lice carry the virus of typhus fever, relapsing 
fever, and probably the so-called *' trench fever." 

Life History. — ^The female louse lays five eggs 
at one sitting and may produce a total of 125 eggs. 
The eggs are usually laid in the body-clothing, es- 
pecially at the seams, and, as a rule, hatch in six 
to twelve days; but the hatching may be delayed for 
as long as six weeks if the conditions are unfavorable. 

Sixteen days after having been hatched the 
female louse may commence to lay eggs. The 
louse probably lives seven or eight weeks, but 
cannot survive separation from the human body 
for more than nine days 

Sources of Infest at on. — 
(a) Living places. 
(6) Blankets, straw, etc. 

(c) Personal clothing. . ,^ 

The last named is infimteVv tVve vcvo^X- v«v^ 
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Prevention and Destruction.^{o) PerH 
Cleanliness. — The battalion medical officer she 
inspect the men of his unit at least once wed! 
Baths, disinfection, and the washing of clot 
must be carried out on every possible occasiol 

Laundries are now established in every area:t 
the clothing before being taken to the lau 
is disinfected either by means of Thresh's i 
fector, or by the Clayton machine (sulphi^ 
acid). 

(6) Heat. — Boiling water and steam kill thei 
instantly and the eggs in one and a half minti 

The heat at which a flat iron is normally u 
kills lice and eggs instantly. |i 

(c) Liquids. — Immersion in 0.5 per cent, al 
kills lice and eggs within an hour. 

(d) Powders. — "N. C. I." powders. 



Naphthaline 56 per o 

Creosote ..,,.,....- a 
lodotonn a 



This powder is an effective killing agent, but? 
irritating, and on this account should not be s 
too freely, especially in the region of the fork. 1 

Keating's iwwder, "pyrethrum," is not * 

t efficacious, although better than nothing. J 

(e) Ointments. — "Vermijelli." 
c 
. So 



Cnide mineral oil . 
J Soft soap 
iR'dtar , , . 



1 



DIVISIONAL BATHS 99 

This ointment should be smeared at least once 
weekly on all inner seams of the clothing. 

Crude OH Ointment. — Melt 2 pounds of soft 
paraffin and add 4 ounces of crude tar oil. This 
is reported to be more efficacious than '* vermijelli," 
and should be used in a similar manner. 

Summary. — i. Disinfection and washing of the 
clothing whenever opportunity occurs, e. g., when 
the division is relieved from the trench and comes 
into a "rest area." 

2. Application of crude oil ointment and **N.C.I.'' 
powder every four days. 

DIVISIONAL BATHS. 

Each division should institute at least one bath, 
capable of dealing with 1000 men per diem. Most 
divisions can now arrange to bathe at least 2000 
men per diem. 

The object to be aimed at is that the man should 
"shed** his entire clothing, have a satisfactory hot 
bath, clothe himself in fresh washed and disinfected 
clothing, and return to his billet, with disinfected 
blankets. 

If these objects are attained, such a man should, 
on return to his billet, be perfectly clean and his 
clothing and bedding entirely free from vermin. 

¥ig. 22 and short deseuptVoxv Tcva>^ ^5$K>fe4^^c^ 
illustrate how these objects are, «^ l^^ ^^ 5$^^^^^^^ 
a,ttained. 
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GROUMD PUN OF A DIVISIONAL BATH 
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Fig. 34. — Ground plan ol a divisional bath. The men to be bathed 
enter at A and pass into the undressing room, B. where they undress. 
Each man place-s his clothes on a bench having a number, e, g.. "7." "g." 
etc.. and then passes on into the spray-bath room. C. An attendant 
passes the underclothing into the soiled-clothes room, D, whence it is 
passed out to the disinfector, £. The attendant then tickets the breeehes 
with a number corresponding to the bench number and passes them into 
the ironing room. F. and takes the hoots, puttees and coats, similarly 
ticketed, to the dresang-rocm, C, where they are placed on a correspond- 
ing bench number. The men having washed pass on to the dressing 
loom, G, receiving clean underclothing from the clean-clothes room, B, 
as they pass. The breeches, and. if necessary, tha coats, having been 
ironed and the seams greased with " vermijelli" or similar ointment, an 
placed in the dressing room and the men having clothed Ihemselvesi, ._ 
then pass out at the exit. K, The underclothing, alter disinfection, i 
sent to the divisional laundry, and having been washed and repairei' 
M retamed to the clean-clothes room in t^ve to.\.\\ \«jviifc Vi 
!t AatCjb of mea on the foUowing ^y- 
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Blankets are sent for disinfection in the early 
morning and are returned, disinfected, the same 
evening. 

The above plan may need considerable modifica- 
tion, owing to local conditions, e. g., it may some- 
times be possible to have the laundry and bath 
house in the same building, which much facilitates 
matters. 

In other cases, when water is scarce, it may be 
necessary to use the same water several times over 
by means of a system of clarification and filtration. 

INFECTIOUS DISEASES. 

These require to be constantly watched for and 
guarded against. It is by early detection and 
prompt action that an outbreak which may have 
serious and far-reaching consequences should be 
prevented. 

Any suspicious cases should be at once isolated 
until diagnosis is confirmed, either positively or 
amatively. All ''contacts'' must be segregated. 

"Carriers" must be carefully watched for. The 
following are the chief diseases in which apparently 
healthy "carriers'' may spread the disease. 
Typhoid. 
Paratyphoid. 
Dysentery. 
Diphtheria. 
Cholera. 

Cerebrospinal meningitis. 
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No men who have recently suffered from enteric 
fever or dysentery should be employed at "water 

points" or in kitchens. 

Men suffering from diarrhea should be early 
placed under close observation, 

CEREBROSPinAL MEHIHGITIS. 

On the occurrence of a suspicious case the patient 
must be at once isolated and placed under treat- 
ment. 

His clothing, bedding, and quarters must be 
disinfected. All "contacts" are to be segregated 
in well-ventilated quarters. Swabs from the naso- 
pharynx should be taken in the case of each "con- 
tact" and sent to the mobile bacteriological or 
other laboratory for examination. Pending the 
result of this examination the men should be treated 
by nasal insufflation and gargles twice daily. 

Those in whom the results are negative and whose 
throats are normal may return to duty. 

Any who are reported as "carriers" should be 
transferred to other quarters and isolated until 
two successive swabs taken from the nasopharynx 
at intervals of several days are reported as negative. 

Method of Taking the Swabs.— The swabs 
should be free as possible of saliva, and cultures 
should be made as quickly as possible. 
/n order to carry out the fwst Aca\A«t^'»i'«v ^ 
'txivered sira/j-carrier, such as VJest's, ^VQ\i\i \ife 
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used. The covering tube carrying the swab is 
passed behind the soft palate, the swab is extruded 
so as to come in contact with the nasopharynx, and 
is then drawn back within the covering tube and 
both are withdrawn from the mouth. 

I trust that the foregoing brief lectures may 
convey some of the conviction which we officers 
of .the R. A. M. C. feel as to the immense impor- 
tance of sanitation in an army in the field. 

The last twelve years'- sanitary efforts have 
shown greatly improved results in our Army. 

As an example I might quote the case of our 
Army in India: 

From 1903 to 191 2 the following results were 
obtained : 
The enteric death-rate fell to less than 9 per cent. 

of the 1903 rate. 
The invaliding rate fell to less than 23 per cent. 
Total death-rate fell to less than 35 per cent. 
Constantly sick-rate fell to less than 46 per cent. 
These figures represent an actual annual saving of 
600 lives, 
1500 invalided from the service, 
2300 average sick in the hospitals. 
As regards cholera, in 1869 we had 972 deaths 
among the British soldiers from t\v\^ d^sfc-^ss*^. 

In 1912, with a much larget ^.T\wi > ^^ ^"^^ ^^ 
eaths. 
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Antityphoid inoculation is voluntary in our 
Army, but the belief in its efficacy is so general 
that in 1913 over 90 per cent, of the British troops 
in India had been inoculated. 

We have numerous instances in history of the 
disastrous condition to which an army may be 
brought by disease, and it is only by constant and 
unremitting effort that incidence of disease can be 
kept at a uniformly low level. 
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GENERAL NOTES FOR SERVICE ON THE 

WESTERN FRONT. 

OUTFIT WHICH IT IS ADVISABLE TO TAKE. 

1. Two complete suits of uniform. Be sure that 
the jackets are easy fitting, in order that during 
cold weather thicker underclothing and a jersey 
or waistcoat may be worn. 

2. A well-fitted housewife, with needles, thread, 
buttons, etc. 

3. All other articles of clothing and equipment 
as required by the Regulations of the United States 
Army. It will be found convenient to take a pair of 
khaki trousers for wear in the evening at mess, etc. 

N. B. — Cameras are not permitted anywhere on 
the British area of operations. 

BILLETING. 

Officers who go over for service with the British 
Army will find no difficulty in this respect, as units 
are already established in. a\\ aT^^s>, ^^Ws^^^^s.^^ 
be provided for them. 
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Living expenses while on service on the Westert 
front are distinctly small. Fifty dollars per montl 
should easily cover all necessary expenditure, and, 
as a general rule, the cost of living, althougbl 
steadily rising, is below that figure. 

SOCIAL CUSTOMS. 

It will be a safe general rule to salute everya 
French officer, whether Senior or not. 

CENSORSHIP REGDXATIOITS. 

These are strict. No reference in any letters 
should be made to location of officers or units, the; 
number of casualties, or to any military affairs 

In the British Army, regulations as to "com-J 
munications to the press" are extremely strict,! 
No "communication to the press," whether on pro*! 
fessional or other matters, is permitted to be sent^ 
except through official channels, that is, forwarded! 
through the Commanding Officer. 



I. Avoid criticism of the action or orders of j 

Senior officer. It should he borne in mind that the 

officer issuing an order is probably in possession 

of information of which the recipient o\ ^\\e oiiRx 

^as no knowledge. M 
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2. An officer should stand in loco parentis with 
regard to the men serving under him. If in diffi- 
culty or trouble a soldier should appeal to his officer 
for advice or assistance, with every confidence 
that any difficulty will be smoothed for him and 
any just grievance will obtain prompt redress. 

3. In Regard to Patients. — ^The British soldier 
regards his medical officer with the most unbounded 
confidence and places absolute reliance in his skill 
and judgment, therefore — Never make a perfunc- 
tory examination or give a hasty opinion. 

Spare no pains to ensure that the soldier's con- 
fidence is invariably justified. 

4. The keystone of efficiency in the Army is 
''Loyalty.'' ''Loyalty" to the Army and to the 
medical profession, ''loyalty" to one's unit and 
Commanding Officer, "loyalty" to one's Juniors. 
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